Semipurified diet using Na-caseinate or lactalbumin as the only protein source was given to female rats to study the influence of nephrocalcinosis on butylated hydroxy toluene (BUT) induced kidney damage. The study showed, that BUT induces nephropathy in female rats irrespective of the diet used. Pronounced nephrocalcinosis was only found in rats fed the Nacaseinate diet. Thus, this study does not indicate a connection between the development of the BUT-nephropathy and nephrocalcinosis. The results from this study once more stress the influence of the diet on reaction of the animal to experimental procedures.
Summary Semipurified diet using Na-caseinate or lactalbumin as the only protein source was given to female rats to study the influence of nephrocalcinosis on butylated hydroxy toluene (BUT) induced kidney damage. The study showed, that BUT induces nephropathy in female rats irrespective of the diet used. Pronounced nephrocalcinosis was only found in rats fed the Nacaseinate diet. Thus, this study does not indicate a connection between the development of the BUT-nephropathy and nephrocalcinosis. The results from this study once more stress the influence of the diet on reaction of the animal to experimental procedures.
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Diet is an important variable in biological experiments (Meyer et al., 1982) , and nephrocalcinosis (i.e. renal corticomedullary mineralization) is a common finding especially in female rats fed semi purified diets (Woodard 1971; Meyer et al., 1982; Anderson et al., 1985; AI-Modheferetal., 1986; Phillipsetal, 1986) . Both the mineral composition and the protein source of diets exert an influence on the calcium deposits in the kidneys (Meyer et al., 1982) . Nephropathy with marked dilatation of several tubules in the medullary and cortical zone was observed especially in female rats fed 1070 butylated hydroxytoluene (BHT) and semi purified diet had a marked effect on the severity of the lesions (Meyer et al., 1978) .
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In the present study, semi purified diets using Na-caseinate and lactalbumin as the only protein source were used to study the influence of dietinduced nephrocalcinosis on BHT-induced kidney damage. In addition, the effect of nephrocalcinosis and the BHT-induced nephropathy on kidney function was investigated.
Materials and methods

Diet
The animals were fed a semisynthetic diet based upon the formula given by Meyer et al. (1982) . The source of protein in the diet offered to groups I and II was Na-caseinate and that offered to groups III and IV was lactalbumin (Table 1) .
Water
Tap water was acidified to pH 3' 5 with citric acid and given ad libitum.
Animals
Outbred rats, Mol: WIST (SPF), 100 females, 3 weeks old, were purchased from M~llegard Breeding Centre Ltd, Ll Skensved, Denmark.
Housing
The animals were kept in stainless steel wire cages (two females per cage), maintained at 23 ± 1°C and a r.h. of 60±5%, with an air change 6-8 times an hour and fluorescent light from 2100 to 0900 h.
Chemical
Butylated hydroxytoluene (BHT), purity 99, 5% (trade name: Toxolan 'P', food grade quality, Cedisa, Spain). BHT was mixed into the semisynthetic powdered diet. 
Results
The BHT -dosed~nimals exhibited a statistically significant decrease in body weight and concomitant lower food consumption when compared with non-dosed animals. Likewise, the BHTdosed animals had a statistically increased water Urine volume was determined. The osmolality was measured by the freezing point method (Halb mikro-osmometer, Knauer). The pH, protein, glucose ketones and blood in the urine were measured qualitatively (Ames Labstix). Creatinine in urine was analysed according to Thorup et al. (1983) .
Blood samples were taken from the periorbital plexus from 8 animals of each group at the end of the study and analysed for creatinine and urea (Thorup et al., 1983) .
Student's t-test was performed on body weights, food and water consumption, absolute and relative kidney weights and blood and urine parameters. 
Procedure
After a 13-day predosing period with a semisynthetic diet using 20070Na-caseinate or 24% lactalbumin as a protein source, the groups were fed the semisynthetic diet with or without 1% (10000 ppm) BHT, as shown in Table 1 .
Body weight, food and water consumption were recorded weekly.
After the predosing period, 10 animals from group I and 10 from group III were killed and a postmortem examination carried out. The remaining animals were killed after 7 weeks. At necropsy, the kidneys were weighed, fixed in 4% neutral buffered formaldehyde and embedded in paraffin, and sections were stained with haematoxylin and eosin and von Kossa's method.
The degree of kidney calcification was evaluated on a von Kossa-stained cross section of each kidney and assigned to one of four groups: (i) absence of calcification, (ii) 1-10 foci, (iii) > 10 foci, and (iv) a coherent zone of calcification.
Renal function was tested in 14 rats fed the Na-caseinate diet and in 14 rats fed the lactalbumin diet after 8 days in the predosing period (A), and in 14 animals from each of the groups I to IV at the end of the study (B) according to Balazs et al. (1963) . The animals were placed in metabolism cages and their urine was collected after 24 h with access to food and plain tap water ad libitum (sample 1, Table 4 ). The urine was then collected from the same animals after a 6 h (24 h in test A) period without food and water (sample 2). A third collection of urine from these animals was performed after a peroral dose of 2· 5 ml distilled water per 100 g body weight and 18 h (4 h in test A) without food and water (sample 3, Table 4 ). consumption when compared with the non-dosed animals.
The data for absolute and relative kidney weights are given in Table 2 . Scores for nephrocalcinosis and nephropathy are presented in Table 3 .
The osmolality of the urine in the predosing period collected over a 24-h period, in which the rats had access to food and water ad libitum was significant higher in the lactalbumin fed rats when compared with the Na-caseinate fed rats
No. of Urea Creatinine
animals (mmolll ± SO) (pmolll ± SO) (Table 4) . A similar dietary effect was found at the end of the experiment. However, urine collected at the end of the study after the peroral dose of 2· 5 ml distilled water per 100 g body weight showed the opposite effect of the lactalbumin diet (Table 4 ). The urine volume collected after a 6 h period without food and water (sample 2) was quantitatively too scarce for analyses. The urine from BHT-fed animals, independent of the type of diet, had a significantly lower osmolality than their respective controls. The decrease in osmolality in urine from BHTfed animals after the peroral dose of 2· 5 ml distilled water per 100g body weight was slightly diminished in the lactalbumin fed rats compared to the Na-caseinate rats ( Table 4 ).
The urine volume was significantly higher in BHT.-dosed animals when compared with nondosed animals. The data from the blood analyses indicate an increase in blood urea in the BHTdosed animals when compared with their respective controls, but only statistically significant in Group I Group II Group III Group IV rats and an increase in BHT -dosed rats fed lactalbumin (Table 5 ).
Discussion
The experiment was designed to study whether rats with nephrocalcinosis are particularly prone to develop BHT-nephropathy and to investigate the influence of two lesions, nephrocalcinosis and BHT-nephropathy, on kidney function in rats. The study forms part of an evaluation of the rat model used in previous BHT experiments (Meyer et at., 1978; Meyer & Hansen, 1980; Sl1lndergaard & Olsen, 1982; Olsen, 1986) .
The pathological examination showed that BHT induced nephropathy in female rats irrespective of the diet used.
Pronounced nephrocalcinosis was only found in the rats fed the Na-caseinate semisynthetic diet, and this confirms earlier findings (Meyer et al., 1982) . Thus this study does not point at a connection between the development of the BHT -nephropathy and nephrocalcinosis as indicated in the study of Meyer et al. (1978) .
The decrease in absolute and relative kidney weights in groups III and IV indicates mainly an effect of the diet. Reduction in kidney weights in ratS' fed a semisynthetic diet, where Nacaseinate has been replaced by lactalbumin as the sole protein source has been observed in another study (Meyer et al., 1982) . This effect of lactalbumin is diminished in the rats dosed with BHT. As BHT caused a reduced weight gain in the rat irrespective of the diet offered this could explain the difference in relative kidney weight between groups III and IV. The effect of BHT on body weight and weight gain is well known (Olsen et al., 1986) .
In this study, data from kidney function tests show that BHT-dosed animals, when compared to controls, excrete a higher volume of urine with a significantly lowered osmolality, irrespective of the diet used. A similar effect of BHT on male rats fed a grain diet has been reported (Ford et al., Meyer, Kristiansen & Wiirtzen 1980) . BHT in chow diet did not give rise to BHT -nephropathy (Meyer et al., 1978) . As BHT induces an alteration in kidney function despite the development of BHT -nephropathy, this alteration is interpreted as an effect of BHT per se. In addition, the study indicates an increase in blood urea in animals dosed BHT in both the Na-caseinate and the lactalbumin diet, and an increase in creatinine in lactalbumin-fed rats. The lower value for blood creatinine in group III when compared to group I indicates an effect of the diet probably due to the different protein sources used and, consequently, the different incidences of nephrocalcinosis (Meyer et al., 1982) .
Data collected from urine of the animals after a peroral dose of 2' 5 ml distilled water per 100 g body weight indicate that the effect of BHT on osmolality is less pronounced when given in the lactalbumin diet. The difference between the effect of BHT given in the Na-caseinate diet and lactalbumin diet could be explained by the fact that only the caseinate-fed animals exhibited nephrocalcinosis.
Even though it has been reported that whole-kidney function in animals with nephrocalcinosis appears to be largely unaffected, it has been demonstrated that nephrocalcinosis is accompanied by a significant alteration in single-nephron function (Al-Modhefer et aI., 1986) . Our findings could suggest that dosing animals with BHT challenges the reserve capacity of the kidney with nephrocalcinosis.
The results from the above study did not point at a connection between the development of BHT-nephropathy and the diet-induced nephrocalcinosis. The finding of an effect of BHT on the kidney function was confirmed in this study irrespective the diets used. However, the study did not explain how BHT gives rise to nephropathy in female rats, when fed different semisynthetic diets.
The results from this study once more stress the influence of the diet on the reaction of the animal to experimental procedures. studies. Archives of Toxicology, Supplement ], 355-358 Meyer 0, Blom L & S9Jndergaard D (1982) The influence of minerals and protein on the nephrocalcinosis potential for rats of semisynthetic diets. Laboratory Animals 16, 271-273 Olsen P, Meyer 0, Bille N & Wiirtzen G (1986) Carcinogenicity study on butylated hydroxy toluene (BHT) in Wistar rats exposed in utero. Food and Chemical Toxicology 24, 1-]2. Phillips JC, Bex C, Mendis D & Gangolli SD (1986) Studies on the mechanism of diet-induced nephrocalcinosis: Calcium and phosphorus metabolism in the female rat. 
